





















In  addition  to  some  smaller  studies,  there  have  now  been 
three large randomized clinical trials published describing the 
effect of hypothermia  to  treat  infants with moderate  to severe 
HIE (3,4,5).   These trials were based on studies demonstrating 
that neural damage after hypoxia-ischemia takes several hours 






















continued on page 2
significant reductions in survivors of severe disability, cerebral 
palsy  and mental  and psychomotor developmental  index  less 
than  70.   When  all  10  trials  are  combined  (including  1320  in-
fants) the relative risk of mortality is significantly reduced with 
cooling by 22%, with a number needed to treat of 14.  
How do we identify candidates for hypothermia?














hemorrhage,  or  cardiorespiratory  arrest  and  either  a APGAR 
score of  5  or  less  at  10 minutes or  the  continued need  for  as-
sisted  ventilation  at  10  minutes  of  life  are  additional  criteria 
employed  (see Addendum).   Clinical evidence of moderate  to 
severe neonatal encephalopathy is also required.  This diagnosis 





How is hypothermia induced and maintained?
The  three  major  hypothermia  studies  began  cooling  new-
borns within  the first  six hours of  life.   Two methods of  cool-




using  the  systemic  hypothermia  model  employing  a  cooling 
blanket and an esophageal temperature probe that results in a 
servo  controlled  system  to  achieve desired  systemic  tempera-
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2tures.  Infants who meet the above criteria for hypoxic-ischemic 











At  the present  time  it  is not correct  to  say  that  therapeutic 
hypothermia  is  the “standard of care”  for  the  treatment of  in-















University  of  Iowa Children’s Hospital NICU with  persistent 
pulmonary hypertension  associated with  cooling  that was  se-
vere enough to consider the need for ECMO therapy versus dis-
continuation of the cooling therapy.  
Timing of initiation of hypothermia
It remains unknown if there is benefit to beginning the cool-
ing of infants beyond six hours of life.   Animal studies clearly 
demonstrate  that  a  therapeutic  window  exists  during  which 
there may  be  benefit  to  cooling  therapy.   However,  this win-
dow has not been fully elucidated in humans.  To address this 
















2.  After  delivery  and  during  transport  maintain  the  in-
fant’s  temperature  at  36.5-37°C.    Hyperthermia  should 
be avoided as evidence suggests that increasing tempera-
tures are associated with worsened outcomes of affected 
infants (9).  Since there is not good data to support a rec-
ommendation for active cooling during transport this 
is not recommended.  Some have suggested that passive 
cooling by  transporting  in a  isolette  that  is not warmed 
should  be  done.   However,  this  approach  has  not  been 
tested and it will result in quite variable temperatures for 
the infant. 
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Table 1: Evidence for HIE
Moderate/severe hypoxic-ischemic encephalopathy (HIE) will be defined as either seizures or in the absence of seizures, the pres-
ence of signs in 3 of 6 categories from the neurological exam.
 Category Moderate Encephalopathy Severe Encephalopathy 
1. Spontaneous activity  Decreased activity  No activity 
2. Posture  Distal flexion or complete extension  Decerebrate 
3. Autonomic system 
  Pupils  Constricted  Skew deviation/dilated/non-reactive
  Heart rate  Bradycardia  Variable HR
  Respirations   Periodic breathing  Apnea 
4. Tone  Hypotonia (focal or general)  Flaccid 
5. Primitive reflexes
  Suck  Weak  Absent
  Moro  Incomplete  Absent    
6. Level of consciousness   Lethargic  Stupor or coma 
—Michael Acarregui, MD
 Neonatologist
 University of Iowa Children’s Hospital
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 Category Moderate Encephalopathy Severe Encephalopathy 
1. Spontaneous activity  Decreased activity  No activity 
2. Posture  Distal flexion or complete extension  Decerebrate 
3. Autonomic system 
  Pupils  Constricted  Skew deviation/dilated/non-reactive
  Heart rate  Bradycardia  Variable HR
  Respirations   Periodic breathing  Apnea 
4. Tone  Hypotonia (focal or general)  Flaccid 
5. Primitive reflexes
  Suck  Weak  Absent
  Moro  Incomplete  Absent    
6. Level of consciousness   Lethargic  Stupor or coma 
Timing of the examination:  The exam should be done in the first 
1 - 3 hours of life once the patient’s cardiopulmonary status has 
been stabilized.











If the infant meets physiologic criteria A1or A2 and neu-
rologic criteria B without exclusion criteria, then whole body 
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Perinatal Depression (Part A) and HIE (Part B).












    placenta, etc.) and either:
    i.  Apgar score of < 5 at 10 minutes or
    ii. Need for ventilation initiated at birth and continued  









If  an  infant meets  either  criteria A1  or A2,  proceed  to  Part  B 
(neurological criteria and exam).
